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Water power potential, development needs, recent 
projects as well as profitability of hydro power; 
what are the perspectives & what are the social 
impacts? 
Prashant Kaul 
 
1 Introduction 
Hydro Power is a cheap, clean, environmentally friendly and a quality power 
and needs to be developed fast so that its benefit reaches the consumers. Hydro 
is among the cleanest end use energy inputs for economic activity, domestic and 
civic conveniences, climate control, communication and technology. 
India has set an objective of providing “Power for all by 2012”. The 
infrastructure would need the availability of assured and quality power at 
affordable price through reliable and adequate generation, transmission and 
distribution facilities. Many reforms have taken place in the electricity sector in 
the country from time to time .Legal framework governing this sector has also 
undergone changes but the regulatory regime in India has brought remarkable 
improvement in the tariff setting and implementation of reforms/liberalized 
policies laid down in the new legislation. 
The present installed generating capacity in India is 167077.36 MW. The hydro 
capacity with 37367.40 MW is about 22.36%. Thermal accounts for maximum 
share of 64.85% with 108362.98 MW. It comprises of 89778.38 MW from Coal, 
17384.85 MW from Gas and 1,199.75 MW from Diesel. The share of Nuclear is 
about 2.7% with 4560 MW while Renewable Energy source accounts for the 
balance 16786.98 MW. Region wise Installed capacity given at Table 1. 
During the year 2009-10, though the total ex-bus energy availability increased 
by 8% over the previous year and the peak met increased by 7.5%, the shortage 
condition prevailed in India both in terms of energy and peaking availability:
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     Energy   (MU)                      Peak(MU) 
Requirement  830,594    119,166 
Availability   746,644    104,009 
Shortage   10.1%    12.7% 
Tabelle 1 REGIONWISE INSTALLED CAPACITY IN INDIA (in MW) 
SL. Region Thermal Nuclear Hydro R.E.S. Total 
  COAL GAS DSL  (Diesel) TOTAL  
(RENEWA
BLE) (MNRE)  
1 Northern 23620.00 3813.26 12.99 27446.25 1620.00 13622.75 2777.32 45466.32 
2 Western 2929.50 7903.81 17.48 37211.79 1840.00 7447.50 4918.28 51417.57 
3 Southern 19172.50 4690.78 939.32 24802.60 1100.00 11299.03 8517.55 45719.18 
4 Eastern 17635.38 190.00 17.20 17842.58 0.00 3882.12 344.41 22069.11 
5 N. Eastern 60.00 787.00 142.74 989.74 0.00 1116.00 223.32 2329.06 
6 Islands 0.00 0.00 70.02 70.02 0.00 0.00 6.10 76.12 
7 All India 89778.38 17384.85 1199.75 108362.98 4560.00 37367.40 16786.98 167077.36 
2 Why Hydro Power : 
Seasonal load curves of the regional grids of India match with the pattern of 
hydro power generation. During summer/monsoon season when the generation 
at hydro power plants is maximum, the load factor of the system is high due to 
heavy agricultural load. During winter, the thermal stations operating at base 
load and hydro stations working as peak load stations take care of weather 
beating loads. The Indian power system requirement had been assessed to need 
hydro and thermal/nuclear power mix in the ratio of 40:60 for flexibility in 
system operation depending on typical load pattern. The present Hydro Thermal 
ratio is 23:77 which needs to be corrected immediately to meet peak load 
requirements as well as system and frequency stability. It is zero cost energy & 
in a cost plus tariff regime the tariff gets reduced over the years after the debt 
obligation is over .Status of Hydro Power potential in India given at Table 2. 
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Tabelle 2 STATUS OF HYDRO POTENTIAL REGION WISE (Installed capacity above 
25MW, in MW)  
Region/ State 
Identified 
Capacity as per 
reassessment 
study 
Capacity 
Developed 
*Capacity 
Under 
construction 
Capacity 
Developed 
+ 
Under 
Construction 
Capacity 
yet to be 
Developed 
NORTHERN 53395 13678.3 7542 21220.3 31042.8 
WESTERN 8928 5552 400 5952 2179 
SOUTHERN 16458 9327.9 609 9936.9 5953.2 
EASTERN 10949 2907.7 2454.0 5361.7 5318.3 
NORTH-
EASTERN 58971 1116 2876 3992 54364 
ALL INDIA 
TOTAL 148701 32581.8 13881.0 46462.8 98857.2 
Note: In addition to above 4785.6MW PSS are under operation. 
3 Issues /Problems in Hydro Projects in India 
DURING THE PROJECT IMPLEMENTATION STAGE: 
Most of the hydro-potential lies in the Himalayan regions which are young, 
fragile and unstable. Geological surprises are typical in the Himalayan geology 
and are a major challenge, given the risks of time and cost overruns. The 
occurrence of natural calamities like cloud burst, flash floods, etc, makes project 
construction in river valleys even more risky. 
Various challenges in Hydro Power development are as below; 
Most hydro-projects are located in remote and inaccessible areas, mostly in 
difficult and hilly terrain. The approach roads through mountains are often prone 
to landslides, falling rocks, etc. Some projects also face snow and inclement 
weather conditions. Insurgency and militant activities in remote areas pose a 
further challenge to the hydropower developer. It becomes difficult to mobilise 
and retain trained and skilled manpower under such adverse conditions. 
a) Financial requirements 
Keeping in view the development of 1,00,000 MW potential envisaged in India, 
with approx. US$ 1.4 million per MW, capital cost of US $ 140000 million 
would be required to finance the Hydro Power Development. An Equity (say 
30% of the cost) would be around US$ 42000 mn. Similar amount will be 
required for evacuation system and equal amount is anticipated for enhancing 
the distribution system. 
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b) Evacuation System from Hydro Potential Region to load centers 
Evacuation System particularly from far away Hydro sites to load centers is a 
challenge to plan on techno commercial acceptable basis. Evacuation system 
from North East which has got maximum hydro potential in a hostile area with 
minimum infrastructure is a challenging task. The evacuation system will also 
face challenge due to different time frame of commissioning of hydro sites. 
Since these will not be commercially viable in normal planning methodology a 
special approach to attract fund will be required. Evacuation system from North 
East to load center of Northern/Western/ Southern has to be properly planned in 
respect of its evacuation capacity and optimum cost. State Govts and its power 
utilities role in setting up of evacuation system is very important as ultimate 
consumers belong to state utilities. 
c) Clearances 
In Hydro Power Projects which are site specific and no off the shelf solutions 
are available, lot of clearances are required and the same causes delay in its 
development. The various clearances involved in large sized projects are as 
under; 
·  Environment Clearances 
·  Forest Clearances 
·  Inter state aspects clearances from Govt. Agency (Center Water Commission) 
·  Techno-economic concurrence from Govt. Agency (Central Electricity 
Authority) 
·  Local body clearances 
·  Land and water availability from state 
Land acquisition is a significant challenge for hydro-projects. It involves both 
government and private land. The diversion of forest land is a long-drawn 
process involving both state and Central governments. As regards private land, 
the process is elaborate and time-consuming. In some cases, opposition by 
locals, anti-dam activists and NGOs possess an additional challenge in 
implementing hydro-projects. Obtaining environmental and forest clearances 
nowadays involves multi-stage scrutiny, making the process cumbersome and 
time-consuming. In some cases, getting wildlife clearance is an additional 
challenge in view of heightened concerns for the preservation of our wildlife.  
·  Geological clearances from GSI, 
·  Some additional clearances like Defence, International Issues, etc. are also 
required depending upon size and location of a Hydro project. 
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d) Commercial Issues 
To attract a financer for a Hydro  project, it is essential that the project is techno 
commercially viable and PPA is in place. 
In the absence of proper study and authentic data/feasibility of the project, 
financial closure of the hydro projects is a difficult task particularly for the 
private developer. Similarly, getting concessions from Govt., local clearances 
and co-operation from concerned organizations in this sector is time & cost 
consuming. 
e) Inconsistency in award of Hydro Projects  
Award of the hydro projects is the prerogative of state governments. There is no 
standard policy for award of project. Every state is following its own policy for 
award:  
• Upfront premium  
• Share of free power to home state 
• Equity allocation to state govt.  
• Memorandum of Understanding (MoU)  
• Competitive bidding  
Uncertainties in policy framework results in slow development of hydro power 
and increase in ultimate tariff. Thus clear and transparent policy for award of 
hydro projects at national level is required. Recently Govt. of India has directed 
that  w.e.f 06.01.2011 all procurement of power by the distribution licensees will 
be done through competitive bidding route ,which may take care of upfront 
premium issue ,but for Hydro the implementation of these directions may be a 
difficult task. 
In recent years there has been an emerging tendency on the part of home states 
towards demanding upfront premium for the allotment of hydro-projects to 
developers. Home states in some cases have started imposing new conditions 
and making additional demands on the hydropower developer over and above 
those prevalent at the time of granting CCEA clearance to Hydro projects of 
Govt. Companies. Besides, many hydro-projects in India are involved in inter-
state disputes between co-riparian states for water and power sharing, which acts 
as an impediment to the development of hydro-potential. 
f) Resettlement and Rehabilitation  
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National R&R Policy 2007: The Policy sets minimum benchmarks for the 
compensation to the  Project Affected Families (PAF) . 
• It is felt the compensation amount specified in the Policy is not attractive . 
• Politicization of the R&R, especially in regard to large hydro projects . 
• Slow pace in disposing of PILs by the Judiciary  
• Increasing demand for land-for-land, employment to PAF.  
• Poor implementation of the R&R package by state govt. although premiere 
Hydro generating company like NHPC has also its own R&R policy 
besides the national policy 2007 and provides better facilities for PAF.  
• States not enthusiastic on spending earnings from 12% (now 13%)free 
power on the local area development , although no policy guidelines from 
Govt. has been issued in this regard. 
g) Long gestation period  
In India, the gestation period of hydro power plants has been of 5-7 years. Long 
gestation period of affects the project viability due to:  
• Increases in Project cost on account of higher Interest During Construction 
(IDC) . 
• Discourages private investment due to late returns.  
• Increases risk perception due to possible change in purchaser’s credit 
profile,  demand-supply scenario, supply from other  alternative sources . 
h) Regulatory Risks 
Change of Tariff setting Norms by the Regulatory Commissions. In Tariff 
Regulation 2009 Regulatory Commission announced that Hydrological risk to 
be borne by developer and tightened operational Norms. Since electricity sector 
is regulated, the developer has to absorb these risks also. 
4 During The Construction Stage: 
Various problems/hurdles being faced by the developer during the construction 
stage are given below 
• Poor Geological starta in Tunnel: 
Himalayan belt, is of comparatively poor geology and has silt problems. 
Variation in rock characteristics, existence of cavities/shear zones under high 
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water pressure affects the progress of tunneling works; burying of tunnel boring 
machines in the tunnel itself and adopting Drill Blast Method(DBM) method 
also affect the progress of work. 
Case study: Dulhasti HE Project (390 MW) & Pabati-II (800 MW) of NHPC 
where TBM was buried during the tunneling of HRT. 
• Poor road & Adverse security conditions: 
Bad condition of road leading to project has adversely affected the normal 
supplies and movement of manpower to project site. Law & order situation, 
militancy around the project area, labour strikes also affect the progress of the 
construction work . Dulhasti & sewa –II projects were badly affected due to the 
above problems. 
The above aspects lead to increase in project cost. In a cost plus Tariff regime it 
creates undue problem for the developer to get adequate return for their 
investment. 
5 Targets set by Government of India for electricity Sector:- 
1. Rural Electrification –Top priority. 90% of the project cost subsidized by 
the central Govt. 
2. Mission 2012: Power for All. A comprehensive programme for Power 
Sector development has been prepared with following objectives: 
- Sufficient power generation to achieve GDP growth rate of 8% ,Reliable 
power , Quality power ,Optimum power cost ,Commercial viability of 
power industry,  Power for all 
3. Per capita availability of electricity to be increased to over 100 units by 
2012. 
6 Close monitoring to achieve the above objective:- 
• Power Generation Strategy with focus on low cost generation, 
optimization of capacity utilization, controlling the input cost, optimisation 
of fuel mix, Technology upgradation and utilization of Non Conventional 
energy sources. 
74 Water power potential, development needs, recent projects as well as profitability of hydro power  
 
• Transmission Strategy with focus on development of National Grid 
including Interstate connections, Technology upgradation & optimization 
of transmission cost. 
• Distribution Strategy to achieve Distribution Reforms with focus on 
System upgradation, AT&C loss reduction, theft control, consumer service 
orientation, quality power supply commercialization, Decentralized 
distributed generation and supply for rural areas. 
• Regulation Strategy aimed at protecting Consumer interests and making 
the sector commercially viable. Financing Strategy to generate resources 
for required growth of the power sector. 
• Conservation Strategy to optimise the utilization of electricity with focus 
on Demand Side management, Load management and Technology 
upgradation to provide energy efficient equipment/gadgets. 
• To fulfill the objectives of the National Electricity Plan (NEP), a capacity 
addition of 78,700 MW has been proposed for the 11th Plan (2007-12). 
This capacity addition is expected to provide a growth of 9.5% to the 
power sector.  
7 Present Status; 
During the year 2009-10, a capacity addition targets 14,507 MW was planned, 
out of which Capacity of 6865 MW has been commissioned till January, 2010.   
• Govt. Monitoring 
The Ministry of Power has adopted a robust monitoring system for the capacity 
addition programme so as to see that the cleared projects are executed in time. 
The monitoring mechanism comprises of 3 broad levels at which monitoring of 
power projects are carried by the Ministry viz. by the Central Electricity 
Authority; by the Ministry of Power; and through the Power Project Monitoring 
Panel (PPMP). 
The Central Electricity Authority (CEA) has a nodal officer associated with each 
on going project which continuously monitors the progress at site through 
frequent visits and continuous interaction with utilities. 
An Advisory Group under the chairmanship of the Hon'ble Minister of Power 
has been set up to suggest the ways and means  to achieve the 11 Plan capacity 
addition target. The Eleventh Plan Capacity Addition Programme is also 
monitored by the Planning Commission, PMO and the Cabinet Secretariat as 
well. 
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8 Solutions to the issues 
• In order to overcome the challenges faced by the hydropower developer, 
there is an urgent need to remove impediments in the expeditious 
development of hydropower projects. For example, the existing procedure 
of obtaining various clearances is cumbersome and time-consuming, 
especially when it comes to environmental and forest clearance.  
• Land acquisition is another area of concern that needs to be addressed by 
state governments. It takes about two-three years for the land acquisition 
process; this needs to be reduced.  
• The rehabilitation and resettlement of the project-affected people is another 
area where extensive cooperation and support from the state government 
besides political will is required for the smooth and timely implementation 
of the project. 
• It is necessary to maintain a favourable law and order situation to provide 
an enabling work environment for the uninterrupted execution of the Hydro  
projects.  
• It would also be worthwhile considering the development of basic 
infrastructural facilities such as road connectivity, communication, etc, by 
the state government, which would attract investment and help in the 
expeditious implementation of hydropower projects located in logistically 
difficult areas and this would result in lower capital cost.  
• In view of the critical role of state governments in the successful 
implementation of hydro-projects, the developer can make them 
stakeholders and partners in project development through the joint venture 
route wherever feasible. 
• Resolving inter-state issues involving co-riparian states is another area 
where Central government intervention would be helpful in implementing 
projects involving water-sharing issues. Water being a national asset, 
evolving a broad consensus on shifting water from the state list to the 
concurrent list through a Constitutional amendment is another possible 
solution. 
• In order to improve the availability of long-term finance at lower rates of 
interest, it would be worthwhile to consider enhancing the exposure limit of 
lending institutions for enhanced credit flow to the hydro-sector. 
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• As far as the role of the developer is concerned, more emphasis has to be 
laid on extensive surveying and investigation so as to minimise the risk of 
geological uncertainties during execution.  
• Greater sensitivity towards environmental issues and their compliance, 
effective implementation of the R&R policy, and improving 
communication with the locals and project-affected families (PAFs) to 
make them partners in progress through a shared vision would be helpful in 
the smooth execution of hydro-projects. 
• The development of trained and skilled manpower through structured 
training programmes at reputed institutions and the development of ITIs for 
re-training and imparting technical skills to locals and PAFs would go a 
long way in providing employment and enhancing the availability of 
trained manpower. The provisions of Hydro Policy 2008 in this regards 
needs to be implemented seriously by the state Govt. for project affected 
families. NHPC is taking lead in this regard by opening professional 
colleges in the home states for PAF besides schools & hospitals. 
• Hydropower projects bring development and prosperity to the entire region 
and deserve a special status to attract investment & should be given 
additional return for investment in tariff setting by regulators.  
• Public sector companies in Hydro power play a very important role in 
developing large hydro potential as these are equipped with best 
infrastructure ,specialized man power and expertise in Himalayan geology. 
They need to be strengthened. Small and medium size Hydro potential (up 
to 100 MW) may be developed by Private developer but investment in 
large size and mega projects may not be taken up by private companies 
easily due to risks associated with it. 
• A recent policy issued by Govt. of India regarding development Provision 
of supply of electricity in 5 Km area around Central Power Plants is a 
welcome step to address the concerns of Project Affected Families and 
shall improve the availability of Power supply in the remote areas of the 
company and create trust in the minds of local people and change their 
mindset in objecting the development of Hydro. 
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